Reaction of CdCl., with NC (CIL) n CN, n -1, 3, 4 and 5 produced new complexes. The C = N frequency red and blue shifts were noticed in them. These are explained in terms of interaction between the 5pAO of Cd 2+ and the MOs of the C=N group.
It is well known that the vibration frequency of a nitrilo group changes on its coordination to a metal 1 and increases on its hydrogen bridge formation with a proton donating species 2 . Both frequency shifts were attributed to two different kinds of coordination; (a) coordination to the N-lone pair orbital causing an increase in the vibration frequency; (b) ^-coordination to the C = N bond causing a decrease in the vibration frequency 3 . Recent measurements of the vibration frequencies of the C = N groups in alkyl dinitrile complexes showed the two types of shifts. It was noticed that if the ligand acts as a bridge between two metal ions and coordinates through the lone pair orbitals on the nitrogen atoms in the complex Ag 1+ , n = 1, 2) 5 -6 and (M (NC (CH2) ,,CN) CL4 , (M = Ti 4+ , Sn 4+ , n = 1-4) ; 6~8 an increase in the C = N frequency is observed. On the other hand in the complexes M (CO) 3 (NC (CH2) ,,CN) X where the dinitrile coordinates via the triple bond as a bidentate ligand, a decrease in the C = N frequency is observed, (M = Mn 1+ , Re 1+ ; n = 1 -3; X = Cl, Br) 9 ' 10 . We report here an extension of this study to the dinitrilo complexes of Cd 2+ and a theoretical explanation for the observed frequency shifts.
Experimental Part
The infrared spectra were measured on a PerkinElmer model 137E infracord spectrophotometer using nujol mulls, and on a Perkin-Elmer spectrophotometer model 257 with a 2.5 fold wave number expansion. The C, H, N analyses were performed by 
Preparation of Chlor ocadmium (II)-/n-adiponitrile, chlor ocadmium (II) chloride
Fourty mmoles of adiponitrile dissolved in the least amount of isobutanol were added to a solution of 10 mmoles of eadmiumchlorid in a minimum amount of ethanol. The mixture was then refluxed for 24 hours. As then the solution was evaporated under vacuum and the resulting precipitate was filtered, washed with ethanol and ether and dried over calcium chloride under vacuum.
Anal, for [CICd NC -(CH.,) 4 part and the IR values we suggest the following structure for the complex [Cd (NC -(CH.,) -CN)2]CL,-6H20, in which the dinitrile acts as a bidentate ligand that coordinates via the C = N bond. Its frequency shift (.4»v = x = -75 cm -1 ) is similar to the shift ( -70 cm" 1 ) of the complex TiNC -CH2N (C2H5) 2 • Cl4 in which the ligand coordinates through the C = N bond also 12 . The values for the other complexes in the same table (-4i'<=\-= + 45 cm -1 , +52 cm" 1 ) suggest a linear structure for them, i.e. of the type Cd -N = C-..., where the coordination occurs via the lone pair We discuss in the following a simplified MO explanation for the frequency shift in the nitrolo complexes and protonation products. The p-rr interaction of the 5p AO of Gd 2+ with the occupied rr-MOs of the C='N group is strong due to the small orbital exponents of the ion. The
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